Technological information, knowledge transfer, research and innovation are factors of success in the contemporary economy. Romania is on the last place in Europe in terms of innovation, and the Romanian regions occupy the last positions the picture of the European innovation at the regional level. The paper presents a presentation of the situation of the innovation in Romania, with aspects concerning the need for innovation of SMEs. Domestic companies need innovation to cope with the European and international competition. The collaboration with the university/research institutes and the patent/license acquisition have a low share, showing the lack of technology transfer and of certain partnerships between the business environment and the research area.
Introduction
Innovation can be the main factor of economic growth in the modern global economy. The application of innovations in the practical work can enable products or services with superior quality characteristics, optimized performance of more efficient and environmentally friendly production processes, improved business management system or new methods of approach in the field of human resources. The main factors in motivating companies for innovation are related to the increase of the market share and to the access on new markets, the increase of the quality and the reduction of production costs, the diversification of the product portfolio or the reduction the environmental impact. Innovation is related to creativity, being processes that inter-condition. Identifying a solution to problems arising in an innovation process requires creativity. Currently innovation aims at an application, commercial practicable for an invention, sometimes being possible without a prior invention.
Schumpeter has identified five types of innovation in industrial production: creating new products or improving product quality; new production methods based on new scientific discoveries; new sources of raw materials and semi-finished products supply; creating new markets; the emergence of new forms of industrial organization that will lead to the creation of a monopolistic position (Schumpeter, 1934) . According to the Oslo Manual definition, innovation can be represented by the implementation of a new or significantly improved product (good or service) or a process, a new marketing method or a new organizational method in business practices, job organization or external relations (OECD and Eurostat, 2005) .
The Romanian language dictionaries DEXonline (1998) define innovation as the development of new values through solutions that meet new requirements, implicit or explicit needs of the clients, creating value added by applying new procedures. Innovation leads to more efficient products, processes, services, technologies or ideas available on the markets, at the level of administration or society in general. Unlike the invention, which implies innovation has a new idea that leads to improved results. The Government of Romania defines innovation as implementing a new or substantially improved product, service or process, or a new marketing or business method, in the practical work, in the organization of the workplace or in external relations (Government of Romania, 2018) . Romanian legislation details specific terms: product innovation (introduction of a product or service in the economic circuit, new or substantially improved in terms of its characteristics and uses), process innovation (implementation of a new or improved production or distribution method which involves significant changes in computer techniques, equipment and/or software), marketing innovation (implementation of a new marketing method involving significant changes in product design or packaging, in the products introduction on the market, promotion of products or pricing) or organizational innovation (implementation of a new organizational method in an organization's business practices, the organization of the workplace or external relations). According to the quoted source, technology transfer involves a set of activities with or without contractual basis to disseminate information, advice, transmit knowledge, acquire specific equipment and machinery for the purpose of introducing the results of the research into the economic circuit, transformed into commercial products and services.
Innovation and technology transfer can be viable solutions to resolve economic problems and to permanently renew the necessary technologies by linking the Romanian research to the demands and pressures of a free, expanding market in the context of globalization. The absorption of innovation is the ability of the socio-economic environment to embrace innovation, particularly in enterprises, to use, transform and broaden the knowledge on the innovation outcomes in order to extend the application of these results to new products, processes or services (Government of Romania, 2018).
National legislative aspects of the innovation regime
Intellectual property rights protection is an important aspect of modern economy, its purpose and goal being to protect the product of human intelligence and to guarantee the benefit of the consumers who use this product. To be able to be capitalized on the market by technology transfer, an innovation must be the object of intellectual property. At national level, this field is regulated by OSIM and by. In this respect, intellectual property has two components: industrial property (regulated by the State Office for Inventions and Trademarks OSIM) and copyrights and related rights (regulated by the Romanian Office for Copyright ORDA).
The protection of industrial property rights is governed mainly by the following special laws: Law no. 64/1991 on invention patents, republished, Law no. 84/1998 on trademarks and geographical guidelines, Law no. 129/1992 regarding the protection of industrial designs and models, republished, Law no. 16/1995 on the protection of topographies of integrated circuits, Law no. 255/1998 on the protection of new plant varieties, Government Ordinance no. 41/1998 regarding taxes in the industrial property field and the regime of their use approved by Law no. 383/2002 383/ (OSIM, 2018 .
The protection of copyright and related rights is governed by Law no. 8/1996 on copyright and related rights, which represents the framework law in the field and two complementary normative acts, which contain measures meant to combat the phenomenon of piracy, namely Government Ordinance no. 45/2000 on combating the unauthorized production and marketing of phonograms (approved by Law 624/2001) and Government Ordinance no. 124/2000 on completing the legal framework for copyright and related rights by adopting measures to combat piracy in the audio and video fields, as well as computer programs (approved by Law 213/2002). Law 74/2018 for amending and completing the Law no. 8/1996 on copyright and related rights (ORDA, 2018 
Short literature review
Caramihai (Guda), et al. (2017) , noted that Romania recorded low values of the innovation-specific coefficients in the European Innovation Scoreboard, proposing solutions for increasing technology transfer, creating public-private partnerships, creating spin-off companies dedicated to the capitalization of the research results, the development of profile clusters, or the granting of tax incentives to companies with research, innovation, technology transfer profile. Vac et al. (2015) indicates that the share of the GDP budget allocated to RDI activities in Romania is low compared to the European and international levels. By making a comparison with Germany, the authors show that the German experience in capitalizing on research results, and in particular the Steinbeis model, can be some viable technology transfer options, applicable at European level, including for research units in Romania. Vac and Fitiu (2017) , analyzing the development of technology transfer in Romania, showed that there is a poor level of cooperation between research units, including universities, and the business environment. The national research legislation is brief, and does not favor the development of mixed spin-off type organizations to facilitate technology transfer. The Tolias (2017) study on the need for technology transfer of companies in the North East Region of Romania highlights that the use of the number of patents or ISI ranked articles as performance indicators of the universities in the field of research led to a large number of patents registered at national level, but without a practic applicability, different from the objective of the applied government policies. Tolias recommends as the main viable transfer pricing indicators the total value of new contracts concluded with enterprises over one year (research contracts and collaboration contract and contract), the total income from these types of contracts per year and the total income from license granting, spin-off profits or share sales. These three indicators can better characterize the effects of the technology transfer and university research results should be carefully monitored and made public. The development of innovation and technology transfer infrastructure at national, regional and local level is done through the creation of specialized centers and services for scientific and technological assistance and information, as well as for the dissemination, transfer and exploitation of research results; areas and infrastructures with special facilities for the establishment and operation of innovative economic agents that develop and apply new technologies (technology transfer centers, business incubator centers, technology information centers, industry liaison offices, science and technology parks); or entities specialized in technology transfer, funded on the basis of the results transferred to the economy and social life (transfer units are responsible for the elaboration of tripartite contracts between the technology provider, the transferring unit and the unit applying the results) (Government of Romania, 2018) .
According to the National Strategy for Research and Innovation 2014-2020, the national technology transfer infrastructure is affected by the reduced marketing and financing capacity, with a limited presence within the public research organizations. The main problem with the transfer of technology and knowledge between the public and private sectors is the absence of an adequate number of professionals in the field. Thus, the transfer infrastructure needs to be well located, with market visibility, but public research development organizations do not have dedicated technology transfer teams. Under these circumstances, research with commercial or social potential cannot be capitalized and transmitted to the business environment. To facilitate technology transfer at national level in 2009, the Innovation and Technology Transfer Network (ReNNIT) was created. Their role is to support SMEs and their interfaces as beneficiaries and innovation producers, represented by universities, research institutes and research and development companies (ReNNIT, 2018) .
The ERRIS (Engage in the Romanian Research Infrastructures System), a UEFISCDI initiative launched in 2015, aims at promoting research infrastructures and facilitating access to them. According to the data available on the portal, it provides search information for 1,679 Infrastructures with 8,606 Research Services, 197 Technological Services, 23,210 Equipments, but no information available for licensing (ERRIS, 2018) . ERRIS is an excellent interface between research and industry, it minimizes search costs and provides opportunities for consultation and contractual research contracts. All regional higher education institutions are listed on the site. However, Tolias (2017) mentions that there is no publicly available information on ERRIS's effectiveness in terms of technology transfer solutions identified for the needs of the industry. Asandului and Baciu (2010) , in their research, underlined the fact that without financing there is no research and innovation and without policies to support RDI the delays in development cannot be recovered. Cadar and Badulescu (2017) , mentioned that there are different types of measuring innovation at the firm level. Their research used four main groups inspired by the typology promoted by OECD and Eurostat: product innovation, process innovation, organizational innovation, marketing innovation. The conclusions of research are that to remain competitive in the long term, companies must consider all these areas, introduce new products to market, improve the quality of the existing products, upgrade or purchase new production technologies. Geroski et al (1993) pointed out that there is a close link between the number of innovations and the operating profit margin in the industrial sector, and innovative firms can keep their financial performance longer than companies that do not invest in innovation.
Audretsch (2005) shows in the study that innovation is one of the most important factors in companies' activities with positive, direct and indirect effects both on their activity on the economy at national level.
Anghel and Sandu (2014) , concluded in their paper that a better cooperation between the public and private sectors could ensure a smoother and more continuous knowledge transfer.
Materials and Methods
Information on innovation statistics in Romania and at national level has been taken over from the National Institute of Statistics and Eurostat. The European Innovation Scoreboard and the Regional Innovation Scoreboard, as recommended by the European Commission, were used in the evaluation. The legal aspects regarding intellectual property were selected from the website of the State Office for Inventions and Trademarks OSIM and the Romanian Office for Copyright ORDA. To assess the easement of carrying out business in Romania, the Doing Business reports of the World Bank were used. The information provided by the Ministry of Research and Innovation, the Ministry of Agriculture, reports of the Regional Development Agencies were also useful. The collected data has been processed, graphically reproduced and interpreted.
Romania's innovation performance in European context
The performance of the European Union has improved steadily in recent years, but experts believe that further efforts are needed to ensure global competitiveness (Petrini, 2018) . Innovation is a priority of the European strategy for growth and jobs. Member States are encouraged to invest 3% of GDP in research and development by 2020 (with 1% of public funding and 2% of private investment). The European Commission's estimates show that these strategies would lead to an annual GDP growth of around € 800 billion and the appearance of up to 3,7 million new jobs (EU, 2018) . The latest edition of the European Scoreboard on European Innovation EIS shows a growth trend manifested by most Member States. EIS, used by the European Commission, is based on indicators related to the extent of the research-development investments, the level of the companies' innovation, IT and communications expenses, the number of new invention patents, and the sales of high technology products when through the achievement of the economic transfer contract will create economic advantages for both parties, advantages established by a contract of work with an inventive mission, judiciously agreed.
Major progress in innovation has been made by Malta, the Netherlands and Spain, Sweden still leading the EU at this year again. At the international level, the European space has narrowed the gap between the major competitors such as Canada, Japan and the United States of America.
Romania holds the last position in the European Innovation Scoreboard EIS innovation in 2018, according to the Member States' classification by the EC Commission (2018a). The performance of the Romanian economic environment in the field of innovation has been decreasing since 2010 compared to the other European countries. Although Romania has made progress in terms of entrepreneurial activity, ranking 6 th among the top Member States, local entrepreneurs are not interested or do not have sufficient resources for innovation. In measuring European entrepreneurship progress, the Annual Report on European SMEs 2017/2018 has taken into account a number of factors such as the intention of the population to open a business, the rate of business start-ups per hundred of inhabitants, the activity of the start-up entrepreneurs, or the attention that media pays to the entrepreneurship and small businesses (European Commission, 2018b) . The merit of the Romanian entrepreneurs must be assessed in the context in which domestic legislation, characterized by frequent and unforeseen changes, strongly affects the domestic business environment. The biggest problem for entrepreneurs working in Romania is the lack of predictability in the legislative area, which leads to the difficulty of medium and long-term economic forecasts, and to the lack of consistent investment, including in the field of research and innovation. Romania dropped in the Doing Business 2019 rank to position 52, from 190 countries, after when in the 2018 edition prepared by the World Bank ranking it ranked 45. Important changes took place at the parameters that measure the ease with which a business can be started in our country, which occupies 111 th position this year, compared to position 64, last year. Romania has begun a more complicated business by introducing risk analysis criteria for VAT registration companies, increasing the time required to register as a VAT payer, according to the Doing Business Report 2019.
At regional level, the Regional Innovation Scoreboard (RIS) complements the EIS on innovation, evaluating the performance of systems at regional level. RIS details EIS aspects, with 220 regions from 22 EU Member States, Switzerland, Norway and Serbia evaluated. Cyprus, Estonia, Latvia, Lithuania, Luxembourg and Malta are included at country level, with NUTS 1 and NUTS 2 levels in these countries being the same as those in the country. As in the case of EIS, where countries are classified into four different innovation performance groups, Europe's regions have been ranked as regional innovation leaders (53 regions), important regional innovators (60 regions), moderate regional innovators (85 regions) and low-level regional innovators (22 regions). The European Commission's 2017 report shows that regions with innovation performance are usually found in the most innovative countries. Of the 22 low-innovation European regions, 8 have the lowest score, being in the category of innovators with the most modest results. Seven of these regions are in Romania and one in Poland. Although the Bucharest-Ilfov region managed to exceed the European average of GDP per capita, being the most powerful Romanian region, it is also classified as a modest innovator, having a plus in comparison to the other Romanian regions.
Romania's modest results impose the need to develop innovative tools that will help to increase innovation. In the field of agri-food production and forestry, the main tools for stimulating innovation and the rapid technological transfer of research results recommended by the Ministry of Agriculture and Rural Development are represented by the creation of coherent governmental policies on innovation and technological transfer, the development of technology transfer entities, connected through specialized networks for innovation/technology transfer, complemented by the specialization of brokers and the development of brokerage in the technologies of interest.
The need for innovation of the domestic business environment SME Innovation Capability is one of the specific features of these organizations, along with flexibility and market orientation. The success of innovative activities developed by SMEs is reflected in both the development of markets, the introduction of new or improved products, and the improvement and innovation of the organizational and technological processes specific to each company, including distribution processes.
In the period 2012-2014, the most innovative economic activities in the field of industry and services in Romania ranked according to the share in the total enterprises in the specific activity sector were those in the research and development sector (54.2%), manufacturing of basic pharmaceutical products and pharmaceutical preparations (39.7%), respectively the information technology services sector (36.6%) ( Cadar and Badulescu (2017) , by using Dumitriu and Nunu (2016)) According to the study of the National Agency for Small and Medium Sized Enterprises and Cooperatives (ANIMMC), quoted by Centi (2018), SMEs' ability to market new products as a result of their own creation increases with the size category. Micro-enterprises prove to be the least able to innovate in new products compared to small or medium-sized enterprises (figure 1). The CENTI study (2018) presented the main problems faced by the domestic business environment: the relatively low level of competitiveness of Romanian firms on the European market, the lack of a skilled labor force, the lack of adequate marketing tools.
The need for technological transfer in the local business environment is also reflected in the low level of competitiveness of domestic SMEs. Although domestic companies have a wide range of technologies and equipment, with up-to-date technical equipment ranging from modern endowments to those morally and physically worn, over 55% of CENTI-interviewed companies, although they have competitive technology and equipment, would like the acquisition of modern equipment to cope with competition (the increase in productivity and improvement of the quality of its own products. New, updated technologies at the international level are the demand of 47.5% of all interviewed firms, while 12.5% of them feel the need to improve the production process, which in some situations also requires adequate production facilities. A second priority area for the domestic business environment is personnel and human resources policy. The main problem of the interviewed firms is the lack of medium-skilled workforce. In areas such as textiles, woodworking, machine building and food industry, a lack of suitably qualified staff was identified. The lack of interest for the work in these areas is mainly caused by an inadequate wage level in the supply of other European countries towards which the local labor force is headed. This problem can be partially solved by introducing high performance equipment into the manufacturing stream.
The machine building industry and IT & C are domestic areas in which there is a lack of high-skilled personnel. The development of specialized study programs by universities in collaboration with interested companies can be a solution to this. The CENTI survey shows that the lack of a marketing strategy affects about 65% of the firms interviewed. The vast majority of SMES in Romania are not willing to carry out market research/studies on their own products. In addition, more than 50% of the interviewed firms do not have their own brand or promotion plan for the firm or its products. The creation of a specialized marketing department at the level of the companies (if they have the possibility) or the development of specialized consultancy services in the field of marketing by the technology transfer units are the solutions recommended by the authors of the study.
Evaluation of the demand for research, development, innovation and technology transfer services among SMEs in the Central Region
The study of the Regional Development Agency ADR Center aimed at consulting the economic SMEs in the Central Region, in order to identify and quantify the demand for services of research, development, innovation and technological transfer from the companies, carried out in 2016, used the EU Survey platform, which has been loaded with a form containing 34 fields structured in 24 questions. The questionnaire was mixed, containing both predefined response questions and open response fields. The economic operators included in the panel had access to the form by e-mailing a link to the online platform, after completing this form, it i sent to the recipient -ADR Center -simply by pressing a submit button (ADR Center, 2016) .
The initial panel consisted of economic operators, micro-enterprises and SMEs from the ADR Center databases as beneficiaries of non-reimbursable financing within the managed financing schemes, respectively ROP 2007 -2013 and POS CCE 2007 -2013 , 681 of such economic operators being identified. The answer to the questionnaire was 30.1%, respectively 205 completed questionnaires, obtained after telephone returns and personalized approaches. The centralization of responses was accomplished by processing in a matrix of the Excel file generated by the EU Survey platform so that the options expressed by the respondents can be quantified. The questionnaire was followed by the innovative perspective, namely the intention to introduce new products to the market, as well as the sources of knowledge used to develop these new products. In the second part of the questionnaire, panel members were invited to classify the types of technology transfer services that would be of the highest interest to them, as well as the barriers to the use of these services. The main reasons for developing new products/services were the acquisition of new technologies or customer requests (figure 2). In the other reasons, the study mentions the development and supply of their own products and services in order to minimize dependence on external suppliers, obtaining a certificate in a new field, strategic considerations, completing the existing range and the possibility of offering complete solutions to clients or expanding the activity developed by providing accommodation services.
The company's own (internal) sources are the main ways of designing the new product/service (69.44%), followed by the acquisition of technology (38.89%), documentation provided by the client or an external consultant (14.58%), other ways or collaboration with universities or research institutes (3.47%). Only 1.39% of respondents declared the mode of patent/manufacturing license acquisition.
According to the quoted study, the capitalization of internal resources, including innovation, may be a healthy economic attitude, but an exclusive or quasi-exclusive focus on these resources severely limits innovation-based growth, even if it is helped by external inputs such as technology acquisition, which, in fact, becomes the entire internal resource of the company from the moment it was acquired and operationalized, or of the documentation provided by the client. The collaboration with universities/research institutes and patent/license acquisition have almost negligible weights, showing the lack of technology transfer and partnerships between business and research.
Assessing access to consulting of interviewed companies has highlighted interesting facts. Of the 205 respondents, 72.68% indicated that they had purchased consulting services over the past five years. Most of them specified as purchased services the elaboration of business plans (50.34%), followed by certification/recertification audits (35.57%) and the preparation of feasibility studies and technical projects (31.54%), on equal terms with financial audit (31.54%). The least visited categories of services are technology transfer (4.03%), technological audit (5.37%) and product development services (6.71%). In the category of other services, the respondents indicated the development of projects financed by European funds, consultancy on financing projects, project consultancy, services for the preparation of the documentation for accessing European funds, consulting for POSCCE project, OSIM, professional training courses, elaboration of documentation for accessing European funds. The conclusions of the study on the access to services show that businesses are interested in a strategic business approach, constantly accessing business plans. Considering that the panel of companies to which the questionnaire was addressed contains economic operators that have developed themselves by using public investment funds, where access was conditioned by the preparation of business plans, this image is incorrect. Practically, the intense use of business development and marketing studies tools, the preparation of feasibility studies and technical projects, as well as financial audit is strongly influenced by the subsidize of the share capital public investments from public resources, and the lack thereof would lead to the reduction of the attractiveness of this type of service for the economic operators.
The reduced use of technology transfer services (4.03%), technological audit (5.37%) and product development services (6.71%) can be a basis for developing this kind of services. Given that there are no legal restrictions for use and neither access barriers conditioned by this type of service, these percentages may be considered to reflect the actual interest of the economic operators, which can be stimulated so that the development of the use of these services increases. While only 6 respondents say they have benefited from technology transfer, 7 claim to have developed products by acquiring patents, licenses or in collaboration with the university/research institutes. One of the two respondents who indicated the patent/license acquisition, also indicated to have benefited from technology transfer services, as well as that one in 5 developed new products in collaboration with universities/research institutes. In the field of development services-IT product implementation more than 25% of respondents have used these services over the past 5 years, with an increased interest I the effectiveness of the company's activity and accessing internal growth and development resources.
Product development services were used by 6.71% of respondents, product/service development (10.74% of respondents) and product related technical documentation (14.77% of respondents). Considering that 14.58% of the respondents indicated external consultants as the source for the conception and development of new products (on the same level as the documentation provided by the client), it can be said that there are a number of economic operators that can be attracted to technology transfer services. The share of respondents who intend to introduce new products on the market over the next 5 years is 80% (164 economic operators out of the 205 respondents), 10% more than those who introduced products on the market in the last 5 years (70.24 %, that is 144 out of 205 respectively). In 43.29% of cases, the stage of the development of new products is of development/incipient Intent, and the growth trend is no longer obvious, especially if only some of these intentions are expected to materialize. It is likely that some of those who have already introduced products on the market will no longer do so in the next stage. A significant part of the respondents have products/services in advanced stages, namely design (15.24%) and manufacturing preparation/tests (13.41%) and in the case of 3.66% of respondents the new product/service is ready for startup. Own sources remain the main engine of innovation in the companies responding to the questionnaire, dominating net with 71.34% of their options (similar to the main innovation source identified in the development of products already introduced on the market where the share was 69.44%). Although retaining the second position, the acquisition of technology recorded a 6.57% drop (from 38.89% to 32.32%), but remains a significant innovation factor. There is also a significant increase in collaboration with universities/research institutes (from 3.47% to 9.15%), which represents almost a tripling of the value of this indicator.
According to the authors, an estimation of this evolution was difficult to achieve. It is also difficult to extrapolate this percentage to the entire mass of SMEs in the region, but it is definitely an aspect to be pursued, especially as the trend of acquiring patents/licenses is growing (2.44% vs. 1.39%).
Information sources useful in technology transfer
Six main sources of information used by respondents for the technological breakthroughs that may be useful in technology transfer were identified: customers, technology suppliers, participation in technology fairs, participation in professional associations, contact with universities/research institutes, participation in clusters, other. On a hierarchy scale of 0 to 4 (where 0 is "not used" and 4 "very used"), the distribution of responses is shown in figure 3 . From the responses received, the privileged place given to customers and technology providers as sources of information on technological progress, in informal environment, through direct contact, or formal, through the participation in technology fairs was observed. On the other hand, responses indicate the need for greater effort on the part of clusters, universities and research institutes to position themselves as vectors for the transfer of technological progress. The ranking of sources of information also confirms the reduced availability for cooperation, even within the professional associations, entities that are more known than clusters. If in the cluster's precarious positioning in the preferences of economic operators can be invoked a too little time on the market, it is not the case for professional associations, and however, the preference for them is still low.
To the question of the most important type of innovation for the development of their own companies, the responses were relatively balanced. 46.83% of the respondents indicated product innovation and 51.22% indicated process innovation, the remaining 3 respondents not answering this question.
Conclusions
Micro, small and medium-sized enterprises (SMEs) play an essential role in the European economy, representing the main source of entrepreneurial skills, innovation and job creation. Due to market imperfections, they face difficulties in obtaining capital or credits, for accessing new technologies or innovation.
If the current technological endowment of most SMEs is maintained, the risk of becoming uncompetitive is imminent. A solution is offered by technology transfer entities that allow SMEs access to both research results and funding sources for implementing new technologies/innovations. The benefits resulting from the collaboration of SMEs with research centers through technology transfer entities are for both parties. The concrete effects may be observable in the economic outcomes of SMEs in the position they manage to impose or maintain on the market (market share, quality of products/services), in the positive effects generated in the chain at the level of the national economy (raising the living standard of the population, increasing the exports). Innovation and technology transfer can make a decisive contribution to increasing the competitiveness of SMEs that implement them.
